A possible mechanism for the dopamine-evoked synergistic disinhibition of thalamic neurons via the "direct" and "indirect" pathways in the basal ganglia.
The mechanism of synaptic plasticity which we have previously proposed for striatal spiny neurons, along with published data on the predominance of dopamine-sensitive D1/D2 receptors on strionigral/striopallidal neurons, was used as the basis to propose the hypothesis that the induction of long-term potentiation/depression of the efficiency of the cortical inputs to these cells may result from the excitatory/inhibitory actions of dopamine on the activity of the neurons originating the "direct" and "indirect" pathways through the basal ganglia. Thus, the action of dopamine increases disinhibition of thalamic neurons via the "direct" pathway and decreases their inhibition via the "indirect" pathway. Both effects lead to increases in the activity of thalamic cells and in the activity of the efferent neocortical neurons which they excite. The actions of dopamine on striosomal neurons, which mainly have D1 receptors, may also be to induce long-term potentiation of cortical inputs. This effect should lead to increased inhibition of dopaminergic cells and decreases in their dopamine release, which may promote the maintenance of a stable dopamine concentration in the cortex-basal ganglia-thalamus-cortex neural network.